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Specification 

1. Title of invention 

Adhesive filling composition used for biological forms. 

2. Scope of Claim(s) 

(1) This invention relates to an adhesive filling 
composition used for biological forms wherein joint 
utilization is made of an inorganic powder into which has 
been absorbed a base catalyst, and a-cyanoacrylate. 

(2) This invention relates to an adhesive filling 
composition used for biological forms according to Claim 1 
wherein utilization is made of 0.01 - 1.0 ml of 
a-cyanoacrylate relative to 0.13g of the inorganic powder. 

(3) This invention relates to an adhesive filling 
composition used for biological forms according to Claim 1 
or Claim 2 wherein the inorganic powder is comprised of a 
substance selected from the group which includes (oxidized 
quartzite) , alumina, zircon, hydroxy apatite and titanium 
oxide. 
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(4) This invention relates to an adhesive filling 
composition used for biological forms according to either 
Claim 1 or Claim 2, wherein the base catalyst is comprised 
of dimethyl-para-toluidine or dihydroxyethyl-para-toluidine. 

(5) This invention relates to an adhesive filling 
composition used for biological forms according to any one 
of Claims 1-3 wherein the base catalyst is comprised of an 
amino acid. 

(6) This invention relates to an adhesive filling 
composition used for biological forms according to Claim 5 
wherein the amino acid is selected from the group which 
includes hydroxyproline, glutamic acid, proline, alanine, 
arginine, aspartic acid, threonine, serine, glycine, valine, 
methionine, isoleucine, leucine, tyrosine, phenylalanine, 
hydroxylidine (PHONETIC), lysine and histidine. 

(7) This invention relates to an adhesive filling 
composition used for biological forms according to Claim 6 
wherein the amino acid is comprised of hydroxypropy lene . 

(8) This invention relates to an adhesive filling 
composition used for biological forms according to any of 
Claims 1-7 wherein the inorganic powder has absorbed the 
base catalyst in the percentage weight of 0.01 - 5%. 
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3. Detailed description of invention 



Industrial applications 

This invention is concerned with an adhesive filling 
composition used for biological forms, in which utilization 
is made of a-cyanoacrylate. 

Prior art technology 

Under the prior art, as a cement used for dental purposes, 
utilization has been made of hydrochloric acid zinc cement 
or carbonic acid cement. However, in either case, there is 
very little adhesive force, the attachment force largely 
being a manifestation of the filling engagement. Hence, the 
cement used for dental purposes has had weak adhesive force. 

On the other hand, a-cyanoacrylate is well known as a gap 
adhesive, and since a strong bond can be obtained in a 
relatively short period of time, it is used in a wide 
variety of industrial and medical applications. 

Furthermore, various investigations have been undertaken 
with regard to its use as a dental adhesive. As is also 
recorded in "Quintessence of Dental Technology", Vol. 11, 
pp. 229 - 235 (1986), since there are problems associated 
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with durability when immersed in water, it is not suitable 
for continuous use in the oral cavity. 

In addition, when utilized as an external medical adhesive, 
a-cyanoacrylate has been used for adhesion with blood 
vessels and bones. However, since there is extremely strong 
reactivity, there have been some questions associated with 
its functioning and appropriateness for use with biological 
forms. 

Purpose of invention 

The present invention uses a type of a-cyanoacrylate, which 
can be utilized in a stable manner, and has the objective of 
providing an adhesive filling composition which has superior 
characteristics when applied to biological forms. 

Composition of invention. 

The adhesive filling composition used for biological forms 
according to the present invention is comprised of an 
inorganic powder into which a base catalyst has been 
absorbed, and a-cyanoacrylate. 

In other words, according to the present invention, through 
the absorption of the base catalyst which comprises the 
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reaction catalyst of the a-cyanoacrylate, the reaction of 
the a-cyanoacrylate occurs smoothly, thereby improving its 
functionality at th time of use. At the same time, by 
causing the reaction of the a-cyanoacrylate with the surface 
of the inorganic powder, the water resistance of the 
adhesive is increased in an unanticipated effect. 

There is no particular limitation with regard to the 
proportional combination of the inorganic powder into which 
the base catalyst has been absorbed, and the a- 
cyanoacrylate. However, ordinarily it would be well for the 
a-cyanoacrylate to be used in the proportion of 0.01 - 1 ml 
relative to 0.13 g of the inorganic powder, and preferably 
in the range of 0.02 - 0.03 ml. If the amount of the a- 
cyanoacrylate is too great, then the degree of fluidity 
becomes high, making it impossible to use the material as a 
cement. In addition, if the amount is too small, it will be 
lacking in the required adhesive force. 

In addition, it would be well if the amount of base catalyst 
absorbed in the inorganic powder was present in the 
percentage weight of 0.01 - 5% relative to the inorganic 
powder, and preferably in the range of 0.05 - 0.3%. 

The inorganic powder utilized in the present invention 
should preferably be inactive and non-toxic, and appropriate 
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substances might include oxidized quartz ite, feldspar, 
alumina, zircon, hydroxyapatite or titanic acid. 
Furthermore, the inorganic powder should preferably have a 
1 vel of minuteness of about 80 mesh. 

In addition, as the base catalyst, utilization might 
generally be made of either dimethyl-para-toluidine (DMPT) , 
or dihydroxyethyl-para-toluidine (DEPT) , etc. However, 
utilization might also be made of amino acid(s), such as 
hydroxyproline, glutamic acid, proline, alanine, arginine, 
aspartic acid, threonine, serine, glycine, valine, 
methionine, isocoidine (PHONETIC), tyrosine, phenylalanine, 
hydroxylidine (phonetic), lysine, histidine, etc. Under the 
prior art, it was not known that the amino acids might be 
used for such a catalytic purpose. With the composition 
according to the present invention, there is extremely 
effective action, without any negative effect (i.e. 
toxicity) on biological forms, for which its applicability 
has been confirmed. 

Generally, the easily utilized amino acids include 
hydroxyproline, glutamic acid, proline, alanine, and 
arginine, of which hydroxyproline is the most desirable. 

Since hydroxyproline is comprised of white crystals, 
adjustment in the uniformity of the composition is easily 



7 



accomplished, and it has good functionality at the time of 
use. It is also superior in terms of stability. When the 
adjusted composition is used as a d ntal cement, the 
development of a secondary ivory quality occurs early, and 
high (ILLEGIBLE) bonding with the biological form. 

Furthermore, the composition according to the present 
invention may include the joint use of vinyl monomers, 
including methyl methacrylate, and ethyleneglycol- 
dimethacrylate, etc. Generally it is desirable that the 
percentage weight of the percentage of the a-cyanoacrylate 
in a joint compound be less than 15%. If methylmethacrylate 
is added in a percentage ratio of 9-11% relative to the 
amount of a-cyanoacrylate, there is a superior level of 
adhesion than is achieved when the a-cyanoacrylate is used 
alone. 



Embodiment 



An explanation of the present invention is provided 
hereafter, with reference to an actual embodiment. 

Where utilization is made of a compound cement A 1 which is 
comprised of a mixture of 0.08 ml of a-cyanoacrylate to 
which has been added 0.13 g of quartz powder into which has 
been absorbed 0.15% of the base catalyst DEPT, or a cement 
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A 2 which is comprised of a mixture of 0.08 ml of a- 
cyanoacrylate to which has been added 0.13 g of quartz 
powder into which has been absorbed 1.5% hydroxyproline, an 
acrylic (rod) is protrudingly attached. Subsequently, it is 
immersed in water at 37 °C, and the adhesive force is 
measured by means of a number of pulling tests conducted 
over a period of time. The test results for the comparative 
samples are shown in Table 1. 

Table 1 



Cement 


Adhesive 




Strength (kg/cm2 ) 




Type 


GaD 


24 hr. 


1.5 MO. 


5.5 MO 


16 Mo, 


Al 


0 


244.0 


271.3 


329.3 


134.2 


Al 


0.5 


223.0 


174.0 


124.0 


110.8 


A2 


0 


355.0 


330.5 


360.3 


184.5 


A2 


0.5 


323.0 


220.0 


175.2 


171.0 


B 


0 


191.7 


73.6 


0 


0 


B 


0.5 


33.0 


0 


0 


0 


C 


0 


282.0 


226.0 


55.2 


0 


D 


0 


0 


0 


0 


0 


£ 


0 


0 


0 


0 


0 
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Note: Cement A 1 and A 2 are both products according to the 
present invention, and B - E are known comparative examples, 
shown below. 

B: a-cyanoacrylate single usage 

C: A 2- (ILLEGIBLE) adhesive formed from a-cyanoacrylate and a 
base catalyst ("Supa-sebu" - PHONETIC; a product of Toa 
Gosei Chemical Corp.) 

D: Hydrochloric acid zinc cement for dental use. 

E: Carbonic acid cement for dental use. 

From the results shown in Table 1, it can be seen that the 
cement according to the present invention has exceedingly 
strong adhesive force (the adhesive force is particularly 
stronger than that of a-cyanoacrylate when used alone) . It 
is evident that the adhesive force remains stable, even when 
immersed in water for extended periods, even if the 
temperature of the adhesive is the same as that of the host 
body. In addition, with the cement prepared in accordance 
with the present invention, strong adhesion is achieved even 
if there is a gap of 0.5 mm. 
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Next are shown the results of tests undertaken with regard 
to the physical properties of th dental cement compositions 
A 1 and A 2 . 



Cement A . 



Congealment time: Approx. 4 minutes 

Break resistance: 1200 - 1300 kgf/cm' 

Covering membrane thickness: 2 2 ±2 /i 

Collapse ratio 0.030% 



Adhesive force relative to cow's teeth: 



2 

Enamel quality (treated with hydrochloric acid) 90 kgf/cm 2 
(untreated) 20 kgf/cm 

Ivory quality (3-10 treatments) 90 kgf/cm* 

(Untreated) 20 kgf/cm 



Cement A : 



Congealment time: 
Break resistance: 
Covering membrane thickness: 
Collapse ratio 



Approx. 4-8 minutes 
1400 - 1500 kgf/cm 2 
20±3 /i 
0.027% 
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Adhesive force relative to cow's teeth: 



Enamel quality (treated with hydrochloric acid) 112 kgf/cm* 

(untreated) 48 kgf/cm 

Ivory quality (3-10 treatments) 110 kgf/cm* 

(Untreated) 20 kgf/cm 



Furthermore, crack resistance and collapse methods are 
accomplished in accordance with JIS T 6602 1972, 
measurements of adhesive force for live teeth being 
accomplished as follows. 

After studying the live tooth and ivory qualities with 
regard to the application of 240 a emery paper, linic acid 
(PHONETIC) treatment is applied, as well as 10 - 3 treatment 
(i.e. cleaning being accomplished with 10% quenic acid 
(PHONETIC) and a No. 2 chloride 3% aqueous solution) of the 
tooth surface. One cm of cellophane tape in which a 5mm 
hole has been opened is caused to adhere to the center of 
the tooth. Cement adhesive is then placed over the hole in 
the tape, and an acrylic rod is attached. Pulling tests are 
then undertaken to measure the adhesive force in a 5mm area. 
The measurement value is calculated at 37°C, after 
submersion in water for 24 hours. 

From these results it was confirmed that the cement 
according to the present invention has extremely strong 
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resistance to cracking, and that the collapse ratio in 
comparison with (ordinary) cement used in dentistry (i.e. 
hydrochloric acid zinc cement 0.366%, carbonic acid cement 
0.187%) is extremely low, the present invention showing a 
high level of performance when used as a dental cement. 

Efficacy of invention 

The adhesive filling composition used for biological forms, 
in comparison with that of the prior art, is such that: 

(1) There is no damaging effect caused to living forms. 

(2) Hardening is accomplished in the presence of aqueous 
components . 

(3) Even with a thin membrane, there is greater adhesive 
force and (ILLEGIBLE) than under the prior art. 

(4) Since it simply requires the mixing of a powder with a 
liquid, there is great functionability . 

For example, when utilized as a dental cement, the 
physiological and chemical (ILLEGIBLE) relative to exposure 
and adhesion are (ILLEGIBLE) cut across, and the tooth is 
preserved. With existing teeth, utilization can be made of 
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a cement which is (ILLEGIBLE - built up?) , and it is 
possible for the cement to also be used with the first set 
of teeth. 

App 1 icant : Shimakawa 
Agent: Niimi, K. 
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